Members of candidate division OP3 were detected in 16S rRNA gene clone libraries from methanogenic enrichment cultures that utilized limonene as a carbon and energy source. We developed probes for the visualization of OP3 cells. In situ hybridization experiments with newly designed OP3-specific probes [OP3-565 and Eub-338(VI)] revealed abundant small OP3 cocci attached to larger cells. Syntrophic Deltaproteobacteria, OP3 cells, and methanogens affiliating with Methanoculleus and Methanosaeta formed the limonenedegrading community.
The bacterial candidate division OP3 was first discovered in 16S rRNA gene libraries generated from sediment of the Obsidian Pool, a hot spring in the Yellowstone National Park [11] . Phylogenetic analysis placed this lineage together with anaerobic ammonium oxidizers (anammox bacteria) and Planctomycetales [22, 31] . Candidate division OP3 is ubiquitous in anoxic environments, such as wastewater treatment plants, and was recently found in methanogenic reactors [1, 4, 26, 29] . Metagenomic studies of OP3 identified the catalytic subunit of the anaerobic carbon monoxide dehydrogenase/acetyl-CoA synthase, the obligate anaerobic key enzyme of the Wood-Ljungdahl pathway [6] . The metabolism of OP3 is yet unknown and cultivation of members of this candidate division will assist in revealing their physiology and function in syntrophic communities. In this note, we report the observation of OP3 cells by catalyzed reporter deposition-fluorescence in situ hybridization experiments (CARD-FISH) in methanogenic enrichment cultures initiated on monoterpenes [7] . Limonene, the monoterpene substrate used in this study, is produced by the plastids of plants [12, 15] and is, alongside toluene, a major indoor volatile organic compound. Sediment-free enrichments were transferred once a year with 2-5% limonene in 30 ml of 2,2,4,6,8,8-heptamethylnonane (HMN), in 300 ml of methanogenic medium [7] . Cultures produced methane for up to two years (Fig. 1) . Limonene consumption and methane formation were demonstrated by headspace gas chromatography on a Shimadzu 14B gas chromatograph with flame ionization detector and an isothermal separation Crenarchaeota were used as the outgroup. The phylotypes obtained in this study are emphasized in bold, and in parenthesis is the number of full 16S rRNA gene sequences with identity above 98.5%. Related sequences of representative microorganisms can be accessed at the NCBI using the tags given in parenthesis. The scale bar represents 10 substitutions per 100 nucleotides.
